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Abstract. Background and Goal: urinary infections are invasions to any urinary systems by microbial factors.
This infection is the most common urinary infection and is the second most commonly reported infection in children. The
aim of this study was to investigate the epidemiology of infectious diseases based on ultrasound (sonography) results
obtained from children with calculus stone in a medical center in Tehran. Methods: This cross-sectional study was
conducted in children who were in the Mofid hospital due to problems with calculus stone in 1397. First, specifications of
all patients admitted with calculus stone were recorded. All children with calculus stones were under ultrasound
(sonography) of the kidneys and urinary system, and the number, condition and dispersion of the stones were recorded and
examined. Findings: 31 children in hospital in the Nephrology department were studied which were 58.68% girl and
41.49% boy and on all of them ultrasound (sonography) was done. Blood and kidney ultrasound (sonography) findings
(48.38%) and (22.58%) respectively, were abnormal. In the study of ultrasound (sonography) findings, the most common
results were 21/21% remaining urine volume and 30/80% increase in bladder thickness, after which the stasis in the
pilocalysis system was 9.26%, 9% kidney anomalies and 4.5% stones. Conclusion: The epidemiology of urinary infections
was 32% of girls (form 58.6% female) and 22% male (from 41.94% male), which indicates a high level of urinary
infections, especially in the female population.
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1. Introduction

Since many years ago, calculus stones have been recognized, but since 1939, the connection between kidney stones
and hypercalciuria has become clear (1). In the formation of the stones, many factors such as metabolic background,
structural problems and infection are more common than others. Nutrition, inheritance, age, and climatic conditions also
have an effect on this (2). Urinary tract stones in children are usually formed in three areas: urinary tract infection, urethral
obstruction and metabolic areas. The main cause of creation of calculus stones is the disturbance of the critical balance
between sedimentation and the dissolution of crystals. If we want to report based on clinical observations on this field, we
have to say that kidney stones have been ten times more in infants and children than it was in the past 20 years (3).
Diagnosis of kidney stones is most often done by ultrasound (sonography) and sometimes requires CT scan without contrast
agent. The clinical signs of calculus stones in children are often nonspecific and the clear blood in the urinary tract with
microscopy may be the only signs. Basically, calculus stones are the cause of infection and infection also plays an important
role in the formation of stones (4). Urinary infection is the invasion to any tissue of the urinary system

by microbial factors (5). This infection is the most common urinary infections and is the second most commonly
reported infection in children and therefore, it’s important to be examined (6). Urinary infections are one of the most
common types of infectious bacterial diseases in infants and children with a prevalence of 5.7% (7). The importance of early
diagnosis and treatment of urinary infections is that if definitive and adequate treatment in not done, there will be
unavoidable problems such as blood pressure, kidney failure, psychiatric problems, dialysis and kidney transplantation (8).
The prognosis of urinary tract infection is related to quick diagnosis, appropriate treatment and the diagnosis of possible
complications (9). One of the methods that helps to diagnose and treat urinary infections is ultrasound (sonography).
Ultrasound (sonography) of the kidneys and urinary tract is performed in case of urinary infections. Most studies reveal a
high prevalence of urinary infections and serious complications, especially at an early age (10, 11). The rates of these
complications are higher, especially when urinary infections are associated with predisposing conditions such as bladder
reflux and anatomical disorders (12). According to various reports, the epidemiology of childhood urinary infections from
different parts of the world has been due to geographical, racial and socioeconomic differences (2, 18-13). The aim of this
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study was to investigate the epidemiology of infectious diseases based on ultrasound (sonography) results obtained from
children with calculus stones in a hospital in Tehran during 1397.

2.Method

This cross-sectional study was conducted on children who were in a nephrology hospital in Tehran due to problems
with urinary infections in 1397. First, all children who were in the nephrology section were recorded. Subjects were then
selected randomly from among who had all necessary conditions, and the required explanations were given to the family,
and after consent, the children entered the study. The criteria for entering the study included:

1. Urine analysis of more than 10 WBC cells in HPD in optical microscope

2. Growth of a kind of microorganism in a fertilized situation more than 105 colonies

3. Unexplained urinary symptoms and unexplained fever

At the end, 31 children were entered in the study. All children underwent ultrasound (sonography) of the kidneys
and the bladder to identify kidney and urinary system anomalies. Chronic clinical features were recorded in special forms.
Stone detection based on the observation of occlusion points with posterior shadow in the kidney and urinary system was
given in cases of 3 mm or more stones. If the stone was less than 3 mm, the diagnosis was done based on clinical and
associated laboratory signs. In this study, Chi-square test was used to compare the urinary and bladder ultrasound
(sonography) findings. All collected data were subjected to statistical analysis using SPSS23 software.

3. Findings

The children in hospital were examined in the nephrology department, which was 58.685 girl and 41.49% boy,
ranging from 1 day to 12 years old. Among them, the age group less than 2 months was (25/80%), 12 to 36 months
(35/48%), 36 to 72 months (16/12%), and 73 to 144 months (22/58%) (tablel). The prevalence of clinical signs has been
reported in Table 2, according to this table, enuresis was 48%, and in 51% of patients, there were three clinical signs or
more simultaneously. In the study of bladder and kidney ultrasound (sonography), (48.38%) and (22.58%) were abnormal
(table3). In these findings, an increase in the thickness of the bladder wall was 30.08%, stasis in the pilocalysis system was
9.26%, 21.21% of the remaining urine volume, 9% of the kidney anomalies and 4.5% of the stone.

Table 1. Frequency of basic variables

Variable Number Percentage
Sex Male 13 41.94
female 18 58.06
Age Under 2 8 25.80
months
12 to 36 11 35.48
months
36t0 72 5 16.12
months
7310 144 7 22.58
months

Table 2. Relative frequency of clinical signs in children under study

Clinical symptom Percentage
Burning urine 59
stomach ache 71

emergency 60

Enuresis 48
Constipation 29

Three symbols simultaneously 51
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Table 3. Findings from ultrasound (Sonography) results

normal abnormal P Total
Kidney 24 (77.41) 7 (22.58) 0.001 31
(100)
Bladder 16 (51.61) 15 (48.38) 0.003 31
(100)

4. Discussion. The aim of this study was to investigate the epidemiology of infectious diseases based on ultrasound
(sonography) results obtained from children with calculus stones in a hospital in Tehran during 1397. The results of this
study showed that 42% of the children had urinary infections. In the Konin et al. study (19, 20), 50%, and in Talebian et al.
(21), 39% of the children had urinary infections that were consistent with the present study. In this study, females were
58.06% of whom 32% had urinary infections and this percentage was 22% in boys and the findings shows that girls had
more urinary infections than boys and is almost twice as them. This ratio was confirmed in other studies (2, 22-24). But in
several other studies, the proportion of urinary infections in boys was higher than girls (25, 27). In this study, most of the
participants was under 12 and 36 months. The presence of chronic and intermittent clinical signs, including emergency,
enuresis, constipation and stomachache, especially their synchronization and association with each other, were responsible
for bladder malfunction (28, 29). In ultrasound (sonography), an increase in the thickness of the bladder wall and a large
volume of urine show bladder malfunction. In this study, the prevalence of kidney stones was 4.5%, the Wasson et al. (30)
reported a prevalence of kidney stones 44%, and Edward Saun (31) reported kidney stones 5.6%. It was also shown that
23% of children with kidney stones, or urinary infections, and in ultrasound, 20% of patients had anatomical disorder.

In the study of ultrasound (sonographic) findings, the most common findings were 21/21% remaining urine volume
and 30/80% increase in bladder thickness, after which the stasis in the pilocalysis system was 9.26%, 9% kidney anomalies
and 4.5% stones. But in Talebian et al. (21), the most common finding was the presence of pilocalysis in the stasis system,
which was 20%. In the Stai study, the most common finding was also stasis (32). In the Mahkam et al. (33) research, the
results showed that the prevalence of calculus stones in children in hospital is significant and hypercalciuria in most patients
with calculus stone can be considered as one of the underlying causes. The epidemiology of calculus stones in the Mofid
hospital of Tehran in 1389 was estimated as 17%. Also, in the research by Momtaz et al. (24), the results indicates that the
epidemiology of metabolic disorders in children with calculus stones was 87.2%. Also, the results of Nikkibakhsh et al. (34)
showed that the epidemiology of children with urinary infections in bladder ultrasound (sonography) was 41.7% and in
kidney ultrasound (sonography) was 24%, which is consistent with the results of the above study or close to each other, but
It should be taken into account that the sample size of our study was 31 children and the for the study of Nikiibakhsh it was
58 children. The reason for the difference in percentages with previous studies may be because ultrasound (sonography) is a
test based on the person and also depends on the skills of the radiologist.

5. Conclusion. Based on the findings of the present study, the following results were drawn:

1. Inthis study, in bladder ultrasound (sonography) 48.38% and in kidney ultrasound (sonography) was 22.58%
abnormal cases. It is suggested that ultrasound (sonography) be used in all cases of urinary infections.

2. The epidemiology of urinary infections was 32% of girls from 58.6% females and 22% of boys from 41.94%
of males, which indicates a high level of urinary infections, especially in the female population.

3. Inthe study of bladder and kidney ultrasound (sonography) findings, (48.38%) and (22.88%) were abnormal,
respectively, indicating a high prevalence of childhood urinary infections.

4. The thickness of the bladder wall, 30.08%, the stasis in the pilocalysis system, 26.9%, 21.21% of the remaining
urine volume, 9% of the kidney's anomalies and 4.5% of the stones are the causes of increased urinary tract infections.

5. Ultrasound (sonography) is important in identifying the scars and kidney injuries and it is suggested that DMSA
methods be combined with ultrasound (sonography) to find better results.
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